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1 
This invention relates to the preparation of 
new and valuable var dyes of the anthraquinone 
oxazole and anthraquinone thiazole series, and 
more particularly fo new unsymmetrical azobi- 
phenylcarbonylaminoanthraquinone compounds 
which contain in the molecule an anthraqui- 
none-l,2(N)-oxazole or anthraquinone-l,2(N)- 
thiazole group. The compounds of this inven- 
tion bave the general formula: 
Il I 
in which X stands for an element of the group 
consisting of N and O, g stands ïor a member of 
thê group consisting oï hydrogen, chlorine and 
bromine, and t stands ïor a vattable anthra- 
quinonyl radical carrying a carboxylic acid 
group in the ring remote ïrom the carbonylamino 
linkage, which anthraqulnonyl radical is attach- 
ed to the --CONI-t-- group in either the alpha- 
or beta- position. 
I1 co-pending applications Serial Nos. 99,873 
(now Patent No. 2,559,669 issued July 10, 1951) 
and 151,806, now Patent No. 2,587,908 issued 
Match 4, 1952 a related group of var dyes oï the 
anthraquinone oxazole series is disclosed. These 
compounds dye cotton and related fibers from 
alkaline hydrosulfite vats in yellow shades which 
exhibit desirable brightness as well as good fast- 
ness properties. It has been ïound, however, 
that these dyes are deficient in printing prop- 
erties, possibly because oï poor solubflity in the 
printing gum, ïor when printed they do hot yield 
the strong and bright yellow shades character- 
istic of the var dyeings of these colors. 
It is therefore an object of the present inven- 
tion to produce new and valuable dyes of the 
anthraquinone var dye class which will print, as 
well as dye, cellulose and related fibers in de- 
sirable yellow shades and exhibit good brightness, 
tinctorial strength and ïastness properties. If 
is a more specific object of the invention to pro- 
duce anthraqulnone var dyes which are 
substituted azobiphenyl compounds carrying in 
the molecule both an imino-anthraquinone car- 
boxylic acid and an anthraquinone oxazole or 
thiazole group. 
The colors are best prepared in a non-reactive 
organic solv.ent medium by condensing 4,4'- 
azobiphenyl - 4",4'" - dicarboxylic acid chloride 

2 
with a 2-amino-l-halogen anthraquinone or a 
2-amino-l-mercaptoanthraqulnone and furtner 
condensing the intermediate mono-acid chloride 
so obtained in situ with an aminoanthraquinone- 
.q carboxylic acid and then ring-closing the azole 
ring if it bas hot ring closed during the conden- 
sation reaction, as usually occurs in making the 
thiazole. Alternatively, the reaction with the 
amines may be effected in the reverse order, ïol- 
10 lowed by ring closure to the oxazole compound 
with an acid binding agent and a catalyst at ele- 
vated temperatures in the range of from 180 ° to 
220 ° C. These compounds may also be prepared 
by condensing a 4"-(1,2(N)-anthraquinoneoxa- 
15 zolyl)-azobiphenyl-4'"-carbonyl chloride with 
an aminoanthraquinonecarboxylic acid. The 
products may be conditioned for dyeing or print- 
ing in the usual manner, such as by milling or 
acid pasting with or without further purification 
20 by bleaching with sodium hypochlorite. 
These new dyes are in general yellow pastes; 
they dye and print cotton or related fibers in 
strong bright yellow shades and exhibit good 
light-fastness and tinctorial strength. Their 
25 wet-fastness is of the same high order as round 
in most anthraqulnone va colors. 
The following examples are given fo illustate 
 the invention. The parts used are by weight. 
Example 1 
30 Twelve hundred (1200) parts o£ nitrobenzene, 
2, parts of pyridine, 60 parts of 4,4'-azobiphenyl- 
4",4'"-dicarboxylic acid (sodium salt) and 50 
parts of thionyl chloride are heated together, 
while agitating, to from 98 ° to 100 ° C. and main- 
35 tained at that temperature for from 12 to 20 
hours. The mass is then air blown for one-half 
hour to remove excess of thionyl chloride. After 
cooling to 40 ° C., there are added 33 parts of 1- 
chloro-2-aminoanthraqulnone. The mass is then 
40 heated to 140 ° C. and maintained at this tem- 
perature for 6 hours. After cooling to 25 ° 
there are added 34.8 parts of a normally occur- 
ring mixture of 1-aminoanthraquinone-6 (and 
45 7)-carboxylic acid (prepared by nitration of 
2-AQ-COOI-I followed by reduction by sodium 
sulfide, giving a mixture of the two isomers). 
The reaction mass is then heated to 203°-205 ° 
and maintained at that temperature for 3 hours. 
50 The mass is cooled to 25 ° C. and 50 parts of so- 
dium carbonate, 50 parts of potassium acetate, 
1.5 parts of cupric acetate and 1.5 parts of cu- 
prous chloride are added. This mass is heated to 
from 208 ° to 210 ° C. and maintained for 4 hours. 
55 It is then cooled, filtered, the filtered cake washed 
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with nitrobenzene, alcohol and hot water in 
turn, and dried. The product, which is a mix- 
ture of the 6- and 7-carboxylic acid derivatives, 
is acid pasted by drowning a concentrated sul- 
furic acid solution of the color in water, there- 
after filtering and water-washing. The dye cake 
is purified by suspending it in water and bleach- 
ing with sodium hypochlorite. If forms a bright 
yellow paste and dyes and prints cotton or re- 
lated fibers in itrong bright yelloW shades of ex- 
cellent fastness properties. 
Example 2 
Nine hundred (900) parts of nitrobenzene, 2 
parts oï pyridine, 50 parts of 4,4'-azobiphenyl- 
4",4"'-dicarboxylic acid and 43 parts oï thionyl 
chloride are heated together at from 98 ° to 100 ° 
C. and maintained ïor 20 hours. The mass is 
thon air blown for one-halï hour to remove ex- 
cess oï thionyl chloride. After cooling to 25 ° C. 
there are added 32 parts of 1-aminoanthraqui- 
none-6-carboxylic acid. The mass is thon heated 
fo 138 ° C. and maintained at this temperature 
for 6 hours, and air blown at this temperature 
for one-half hour te remove hydrochloric acid. 
After cooling fo 25 ° C. there are added 33.5 parts 
oï 1 - mercapto - (Na) - 2-aminoanthraquinone. 
The mass is thon slowly heated to 210 ° C. and 
maintained at this temperature for 2 hours. It 
is thon cooled to 80 ° C., filtered and the filter 
cake washed with nitrobenzene, alcohol and hot 
water in turn, and dried. The product is thon 
acid pasted and purilïed by bleaching with so- 
dium hypochlorite. It fol'ms a bright-yellow 
paste and dyes and prints cotton in strong bright 
yellow shades oï excellent fastness properties. 
The dye bas the ïormula: 

to 50 ° C. and the mass filtered, the filter cake 
is washed with nitrobenzene, alcohol and hot 
water in turn, and dried. The product is thon 
acid pasted with sulfuric acid and puriiïed by 
5 suspending in water and bleaching with sodium 
hypochlorite. If ïorms a bright yellow paste 
and dyes and prints cotton in strong bright yel- 
low shades of excellent fastness pïoperties. In 
this example the isolated 1-aminoanthraqui- 
]0 none-5-caïboxylic acid, or ifs 8-isomer may be 
employed in place of the noïmally occurring 
mixt,u'e, fo give dyes having simflar dyeing and 
printing properties. 
]5 Exemple 4 
Fiïty (50) parts of 4,4'-azobiphenyl-4",4'"- 
dïcarboxylic acid are converted fo the acid chlo- 
ride as in Example 2. 30.5 parts of 1-chloro- 
fio 2-arninoanthraquinone are added and the mass 
heated fo from 138 ° to 140 ° C. and maintained 
at this temperature for 6 hours. The mass is 
thon cooled fo 50 ° C. and 31.6 parts of 2-amino- 
anthraquinone-6-carboxylic acid are added. 
25 The reaction mass is thon heated fo 210 ° C. and 
maintained af thi temperature for one and one- 
hall hours. The mass is then cooled fo 100 ° C. 
Fifty (50) Parts of sodium carbonate, 50 parts 
of potassium acetate, one part of cupric acetate 
3o and one part of cuprous chloride are added. 
The reactimoE mass is then heated fo 210 ° C. and 
maintained at this temperature for 3 hours. If 
is then cooled fo 100 ° C. and the mass steam- 
distilled free from nitrobenzene, filtered, and the 
35 filter cake washed free from alkali and dried. 
The product is then acid Pasted and pur'fied by 
bleaching with sodium hypochlorite. It forms 

Exampe 3 a bright yellow paste and dyes andprints cóttn 
Fiïty (50) parts of 4,'-azobiphenyl-4".,4'"'- in bright yellow shades of good .fastness pr6p- 
dicrbokylic acid are conerted to the acid Chlo- orties. The dye bas the ïormula: 
o 
ï o__o- _=_ -oo_ 
.ç,çç  .o 

ride as in Example 2. 30.5 .Parts of 1-chloro-2- 
amïnoanthraquinone are added and the mass 
heated to 138 ° to 140 ° C. and maintained at this 
témperattu-e for 6 hours. The mass is hen 
cooled fo 25 ° C. and 32 parts of a normally oc- 
cm'ring mixture of 1-aminoanthraquinone- 
5(and 8)-arboxylic acid çprepared by nitration 
oï 1-/kQ-COOtt followed by reduction, giving a 
mixture oï the two is0mers) are added. The 
reaction mass is thon heated fo 210 ° C. and 
maintained ïor one bout. The mass is thon 
cooled fo 50 ° C. and 50 parts of sodium car- 
bonate, 50 parts oï potassium acetate, one part 
of cupric acetate and one Part of cuprous chlo- 
ride are-added. The mass isthen heatedto 210 ° 
C.-and mdintained for 3 hours. It is then cooled 

6O 

.Example 5 
Twelve hundred (1200) parts of nitobeizéhe, 
one part of pyridine, 61.5 parts of '4"-(1,2(N)- 
anthraquinoneoxazoIyD - azobiphenyl - 4"' - 
65 bonyl chloride and 26.7 parts Of a mixture Of 
1-aminoanthraquinone-6(and 7)-Carb0xylic .adid 
(prepared by nitration of 2-anthraquinonecar- 
boxylic acid followed by reductin, a procedure 
which gives fise fo a mixture oï two isomers) 
70 are heated whfle agitating to 210 ° C. aid min- 
tained for one and onehalf hoUrs at tliis item- 
perature. The mass is cooled to 50 ° C., filtered 
and the filter cake washed with 'nitrobenzene 
and alc0hol in turn, and dried. The proluct 
75 is thon acid pasted and purified by bleahing 
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with sodium hypochlorite. It forms a bright 
yellow paste and dyes and prints cott0n in bright 
yellow shades and is identical with Example 1. 

Exampe ô 

Nine hundred (900) parts of nitrobenzene, 2 
parts of pyridine, 49.2 parts of 4,4'-azobiphenyl- 
4",4"'-dicarboxylic acid chloride and 26.7 parts 
of 1-aminoanthraquinone-6-carboxylic acid are 
heated while agitating to 138 ° C. and maintained 
ai this temperature for 6 hours. The mass is 
then cooled to 50 ° C. and 33.6 parts of î-bromo- 
2-amino-3-chloroanthraquinone are added. The 
mass is then heated fo 210 ° C. and maintained 
ai this temperature for 2 hours. Then the re- 
action mass is cooled fo î00 ° C. Forty-five (45) 
parts of soda ash, 45 parts of potassium acetate, 
one part of cupric acetate and one part of cu- 
prous chloride are added. The mass is then 
heated to 210 ° C. and maintained for 3 hours. 
The mass is then cooled to 50 ° C., flltered and 
the fllter cake washed with nitrobenzene, alco- 
hol and hot water, in turn, and dried. The prod- 
uct is then acid pasted and purified by bleach- 
ing with sodium hypochlorite. If forms a bright 
yellow paste and dyes and prints cotton and 
related fibers in bright yellow shades of excellent 
fastness properties. 
Any of the aminoanthraquinonecarboxylic 
acids disclosed in the examples may be employed 
in Example 9. to produce the corresponding thi- 
azote-amide compounds. 
Although Examples 1, 3 and 5 disclose a mix- 
ture of isomeric carboxylic acids, either isomer 
in pure form may be used interchangeably in 
any of the examples. These isomeric amino 
acids may be readily separated in pure form by 
fractional precipitation from sulfuric acid or by 

2 -amino-3 -bromoanthraquinone, 1,3-dichloro-2- 
aminoanthraquinone or the î,3-dibromo-2-ami- 
noanthraquinone or the 1-mercapto-2-amino- 
anthraquinones carrying chlorine or bromine in 
5 the 3-position fo give dyes as more particularly 
formuiated in the intxoduction of the present 
specification where y stands for chlorine or bro- 
mine. 
I claim: 
fo 1. The compounds of the formula: 
in which X stands for an element of the group 
consisting of S and O, y stands for a rnernber of 
20 the group consisting of hydrogen, chlorine and 
bromine, and R stands for a vattable anthra- 
quinonyl radical carrying a carboxylic acid group 
in the ring remote from the carbonylamino link- 
age. 
25 2. The compound of the formul:  
in which y stands or a member o the group 
35 consisting Of hydrogen, chlorine and bromine 
and R stands for a vattable anthraquinonyl radi- 
cal carrying a carboxylic acid group in the ring 
remote from the carbonylamino linkage. 
3. Compounds of the formula: 

0 O--C--'h {/--N=N--6/k'h //--CONH 0 A 

salting their aqueous solution by procedures well 
known in the art. 
In place of the particular chloroaminoanthra- 

5O 

which carry in one of the positions A and B a 
carboxylic acid group. 
4. The compound of the formula: 

quinones used in the preparation of the oxazoles 
or the thiazoles of the above examples, there may 
be substituted equivalent amounts of l-chloro- 65 

which carry in one of the positions A and B a 
carboxylic acid group. 
5. The compound of the formula: 

o 
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6. A v,a dye composition comprising a mix- ture of 

8 
is0mers of m0nocarboxylic acid com- 
pounds of the formula: 
ute of isomets or monoeatbolie acid eom- in whleh e catboe acid gtoup ot one isomer 
pods of he foula: 
: hieh he carboxlie acid group of one isomer ls in he posien A and of he oher isomm"  
is In e position A and of the oer isom .in 25 the posfion B. 
the posion B. 
7. A rat dye comsition comprising a mix- J.OSEPH DT. 
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